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third day following the halos. In the Rocky Mountain and 
plateau regions balos were reported, mostly in the upper Mis- 
souri valley, on thirteen dates. On nine dates rain or suo\ 
fell on the same day ; on six dates on the second day; and 01 
one date on the third day following the halos. Oil the Pacifi 
coast halos were reported, mostly on the north Pacific coast 
on thirteen dates. On ten dates raiu fell ou the same day 
on seven dates on the second day; and on 5ve dates on t h  
third day following the halos. The above statement show 
that in the Atlautic coast states 96 per cent. of the halos wen 
attended by rain or snow OD the same date; that 90 per cent 
were followed on the second date, and 82 per cent. on the thin 
date by rain or snow. In the central valleys 90 per cent. o 
the halos were attended by rain or snow on the same date; 9 
per cent. were followed on the second date; and 79 per cent 
on the third date by rain or snow. In the Rocky Mountaii 
and plateau regions 69 per cent .  of the halos were attended b! 
rain or anow 011 the same date; 46 per cent. were followed 01 
the second date and 8 per cent. on the third date by rain o 
snow. On the baci5c coast 77 per cent. of the halos werc 
attended by rain or snow on the same date; 64 per ceut. werc 
followed on the second date, and 38 per cent. on the third datc 
by rain or snow. It is also shown that in the Atlantic coas 
states 50 per cent. of t h e  halos appeared in advance of low 
pressure storms, aud 60 per cent. were reported following thc 
passage of storm areaa or within area9 of high pressure. I1 
the central valleys 38 per cent. of the halos appeared to th t  
eastward of low pressure storms, and 62 per cent. were ob 
served in the west quadrants of low pressure storms or withir 
areas of high pressure. I n  the Rocky Mountain and plateat 
regions 46 per cent. of the halos appeared in the  eastern quad 
rants, and 64 per cent. to the westward of low pressure storms 
On tho pacific coast but 8 per cent. of the halos attended 01 
preceded the approach Of low pressure storms, while 92 per cent 
were noted to the west or northwest of areas of low pressure. 

It therefore appears that the halos of the current month gen 
erally occurred within the influeuce of low pressure storms; t h s l  
in practically every instance rain or snow fell at or near the sta 
tione reporting halos on the date oftheir occurrence; that the 
rain or snow of the second aud third dates following t h e  haloE 
attended the  dist.urbed and humid condition of the atmosphere 
follomillg general disturbances ; and that the halos occurred 
most frequently in the west quadrants of areaa of low pressure. 

Brilliant meteors were reported as follows : Bth, New Lon- 
don Coun. 13tl1, Spcar5sh, a. Dak. 14t11, Buffalo and 
Rochester, N. Y. 24th, Cuniberland sud Woodstock, Md. 
26th, Galena, Md. Meteors were also reported on the 2d, at 
Ulinton and Fayotte, Iowa. 3d, Peoria8, Ill. 8th, New Lou- 
don, Corm., and Sioux City, Iowa. Mth, Woodbury, N. J. 
14th, Ithaca, N. Y., and Catnwissa, Pa. 16th, Beverly, N. J. 
18th, McUausland, Iowa, aud Yellow Springs, Ohio. 20th, 

0 METEOBS. 
7-,-"....7--..". 

Dubuque, Iowa. Enterprise, Va. 

Mirage were observed during the month as follows: 3d, 
Wahpeton, N. Dak. 7th, Tribune, Kans. ; Wolsey, 5. Dak. 
9th, Woonsocket, S. Dak. 12th, Napoleon, N. Dak. 13th, 
Woonsocket, 5. Dak. 17th, Sundance, Wyo. 18th,  Eby 
Springs, N e b .  23d, Tribune, Kaus. 25th and 26th, Woon- 
socket, 8. Dak. 27th, Napoleon, N. Dak. ; Webster and Woon- 
socket, 8. Dak. 28th and 29th, Tribuue,Kans.; Woonsocket, 
8. Dak. 30th and 31st, Woonsocket, S. Dak. 

Jan., 18go. 
3,11 a . m . . .  
4, I r a .  m ... 
6, I r a .  m ... 
S, n a . m . . .  
g , r o a . m . . .  

r 1 , 3 p . m . . .  
r a , 3 p . m . . .  

Spearfish, S. Dak. : a very fine mirage occurred on the 6th, 
beginning about 8 a. m. and lasting nearly an hour. The 
ground west and northwest of Crow Peak, and between this 
place and Beulah, seemed to be lifted hundreds of feet above 
all the intervening high land which ordinarily shuts them off 
from view, and every belt of timber, ravine, or gulch, the 
course of the Redwater for miles, and even the ranches with 
smoke ascellding from dwellings, were plainly seen. 

Wolsey, S. Dak. : ou the 25th, at 3 p. m., and on the 28th, from 
8 A. m. to 10 a. m., unusually bright and distinct mirage were 
seen. The coiiutry for fifteen to twenty milos in every direc- 
tion wns plainly presented to view, and a freight train of ten 
cars, twelve miles distant could be seen. 

c) .s_FN2Ek.- 
Haverford College Observatory, Pa. (observed by Prof. F. 

P. Leawnworth) : 
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FORECASTS FOR 24 HOURS IN ADVANUE. 
[Vefifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. 

E. Williams, chief clerk of the Forecast Division.] 

- 
d a 

e 
0 - 

I 
I 
I 
I 

' I  
0 
1 
0 
0 
I 
I 
I 
I 
I 
I 
0 
0 
0 

January, 1890, were made by Captain H. H. 0. Dunmoody, 
4th Artillery, signal OBBcer, and those for the Pacific coast 
districts were made at  San Francisco, Clal., by 2d Lieutenant 
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Remarks. 

Definition poor. 
Deflnition poor. 
Defl Deflxition ition very poor. poor. 

Doflnition Deflnition very ood. poor. 

Deflnition #ne spots small. 
Deflnition fair: 
Definition 
Deflnition &If?r~pota small. 
Deflnition ooh. 
uefinition #ne. 
Deflnition flne, a large spots. 
Doflnition good, I large spot. 
Doflnition poor. 
Deflnition poor. 
Deflnition very poor. 
Deflnition poor. 
Deflnition poor. 
Deflnition poor. 
Definition good. 

Mr. 0. E. Buzzell, Leaf River, Ill. : t i e  group of December 
37th was observed January 2d and 3d. Cloudo, 4th to 7th. 
Mi, two small spots observed in high latitude one day past 
neridian. Clouds, loth, l l th ,  12th. 16th, one small spot in 
ow latitude one day west of meridian, increasing on 18th and 
'orming three groups on 20th ; passed west limb 21st. Clouds, 
12d to 26th. 30th, small group one day iu on east limb, in- 
!rewing to two groups on 31st, and subsiding to one small 
~ o u p  on February 1st. 

Mr. John W. James, ltiley, Ill. : a large single spot on the 
IUU'R meridian 1st to 2d; disappeared by solar rotation, 7th o r  
kh. None seen the rest of the month. 

Mr. M. A. Vedder, Lyons, N. Y. : the large spot that ap- 
)enred by rotatiou on December, 26th was seen nearing the 
vestern limb on January 4th. On January 20th and 21st 
wo large spots were seen close to the western limb; th i s  dis- 
urbance probably appeared by rotation on January 9th, spots 
orming during the transit. E'aint groups of facula mreseen 
iear the eastern limb on January 14th and 28th. Observa- 
ions were poor or lacking on nearly all other days. 

Mr. a. D. Qowey, North Lewisburgh, Ohio : 6un spots 3d, 21st. 
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63.0 
82.4 
86.3 
83.7 
81.9 
82.5 
84.4 
85.7 
87.4 
88.5 
87.2 
89.1 
95.1 
94.3 

Percentages of forecasts v-, January,  1890. 

States. I1 States. 

.................... 
U per \liehigun .................... 
J s c o A s i n  .......................... 
Minnesota .......................... 
Iowa ................................ 
Knnsns ............................. 
Nebraska ........................... 
Missouri ........................... . Colorad., ............................ 
North Dakota.. .................... 
Youth Dnkota.. ..................... 
Southern Cnlifornia. ............... 
Northern Californiu' ............... 
Oregon. ............................ I Wnshington. ....................... 

Maine.. ............................. 
Vermont ............................ 
Mnssnchusetta.. .................... 
Rhode Island ....................... 
Connecticut.. ....................... 
Enatern New York .................. 
Western New York ................. 
Enstcrn Pennsylvania .............. 
Western Pcnnaylvania.. ............ 
New Jersey.. ....................... 
Delaware ........................... 
Maryland ........................... 
District of Columbin.. .............. 
Vir inia ............................ 
NoAh Carolina ..................... 
Bouth Carolina ...................... 
Qeorgia ............................. 
Eastern Floridn .................... 
Western Florida .................... 
Alnbrrma ............................ 
Mississippi ........................ ki 
Louisiana.. ......................... 87.0 
Texas ............................... 90.1 
Arkansas ........................... 87.5 
Tennessee .......................... 84. I 

New Hampshire .................... 

Indiana ... ;. ................. 
gansas ...................... 
Michigan .................... 
Minnesota ................... 

83.0 
88.9 
82.4 
81.0 

8 4 . 1  
8q. 5 
R4.9 
87.7 
85.3 
85.3 
82. I 
84.7 
82.9 
84. I 
87.4 
83.4 
85.0 
82.8 
78.7 
81.7 

3 
86.9 
90.8 
87.n 

................ 85.0 ! New Jersey. 
G.0 I' Now York .................. 
75.5 ,I Ohio ........................ 
82.0 i Pennsylvania ............... 
85.0 . South Carolina.. ............ 
91.8 \. 

Percentages of verifications of forecasts made for second day 
in advance. Number of prediction8 made: benther, 2; tem- 
perature, 61. Percentages of verifications: weather, 100; 
temperature, 86.7. Weather and temperature combined, 86.8. 

No forecasts for seveuty-two hours mere made dtiring the 
month. 

41 
(IAUTIONABY SIGNALS FOR JANUARY, 1890. 

Statement ehowing percentages of justifications of wind sig- 
nals for the month of January, 1890 : 

locity, wholly, seventy-six, Partly, four; justified as to direc- 
tion, eighty-three. Of the signals ordered, sixty-two were cau- 
tionary, of which fiftg-two were wholly, and two partly, justi- 
5ed ; and twenty-eight were storm signals, of which twenty- 
four were wholly, and two Partly, justified. Sixteen signals 
were ordered for easterly winds, of which twelve were justi- 
fied, and seventy-four were ordered for westerly windts, of which 

stified. Percentage of justifications, 74.7. 
-(Ordered by Assistant Professor T. Rus- 
1' of Signals ordered, three hundred and 

ninety-five ; justified, two hundred and sixty-three. Percent- 
ages of justifications, 66.6. 
Percentages of local verz&xLtWm Of Weather and temperature signals reported 

by directors of the various State Weather &'ervices for Janwv, 1890. 

H. H. C. Dunwoodp.) 
ninety; justified m to \re- 

I .  

9 
88.5 
88.0 
85.0 
8 0 . ~  

88.2 
84.0 
86.0 
83.0 
87.8 

STATE WEATHER SERVICES. 
[ l'ernperatwy in degree Fahrenlteit ; ,precipitation, including melted 971010, in inches and huqzdredths.] 

The following extracts and summaries are republished from reports for January, 1890, of the directors of the various 
state weather services : 

ALABAMA. 
The weather was springlike throughout the month, and the rainfall was 

~mftll  for a winter month. 
%npcrature.-Hi hest monthly mean, 68, a t  Citronelle; lowest monthly 

mean, 49, at Valley s e e d .  maximum, 84, at Citronelle, 7th. minimum, 17, 
at Elkmont, 22d; peatest  \oca1 monthly range, 58, at Citronelie and Elkmont; 
least local monthly range, 44, a t  Mobile. 

A.ccipitation.-Greatest monthly, 6.88, at Tuscumbia; least, 0.60, at 
Mobile. 

Wind.-Prevailing directions, south and southwest.-p. a. Mdl, signal 
Corps, Auburn, director. 

High- 
est month!y mean, 66.2, ataaashingtoo; fowest monthly mean, 40.2, at Wins- 
low. maximum, 81, at Lead Hill, 26th; minimum, 10, a t  Winslow, 16th. 

6 ,  ARKANSAS. 
e was 8.1 hi her than for January, 1889. Temperature.-The aver 

Aecipitation.-The average precipitation was one 
of last year. Greatest monthly, 9.46, at Ozone; least 
Smith.-M. F. Locke, Commiwioner of Agriculture, 
W. U. Simons, Sergeant, Signal Corps, a s d t a n t .  

Tem crature.-The monthly mean for the state WBB 4 above the average 
of the fast three years. Highest monthly mean, 83.4, at Caiion City; lowest 
monthly mean, 4.6, at  Ounnison. maximum, 84, at Breckenridge; minimum, 
-89, at Gunnison; greatest locai monthly range, 110, at Breckenridge; least 
local monthly range, 45, at Moraine. 

Precipitation.-The monthly precipitation was about the average; greatest 
monthly, 2.08, at Durango: least monthl 

Wind.-Prevailin direction, west.-gof. F. H, L i d ,  Colorado Springs, 
director; W. S. Milfcr, Corporal, Signal Corps, assistant. 

OOOLORADO. 

0.00, at Monte Vista. 

ILLINOIS. 
Temperature.-The mean G p e r a t u r e  for the month was 10 above the nor- 

mal of the past fifteen years; masimum, 74, at Jordan's Grove Mascoutah, 
and McLeansborou h, 12th ; minimum, -18, at Woodstock, 22d. 

Precipitation-T%e average for the month waB about 8.87 above the nor- 
mal of the past twelve years; greatest monthly, 14.62, a t  Atwood; least 
monthly, 1.64, at Sycamore. 

Wind.-Prevailin$ direction, northwest.-John Craig, Sergeant, SQ,aal 
Corps, Sprin&ld. an charge. 

T e m m r e . - T h e  month was warm throughout; the mean temperature is 
the hi h on record for any month of January for the last nine yeam, ex- 
cept & n a y ,  1880, which was warmer ; highest month17 mean, 45.7, a t  Mar- 
en 0; lowest monthly mean, 83.G, a t  Logam ort; maxlmum, 72, at  S-les- 
vilfe, 11th; minimum, -8, at LsFayette, 24tg; greatest local monthly range, 
78, at LaFayette; least local monthly range, 61, at Marengo. 

Precipitation.-The precipitation, m s d y  in the form of rain, wm greatly 
in e x c m  fact the amounts are the gr atest ever measured in Indiana in' 
any January on record; the average excesdibove the normal is 8.76; greatest 
monthly, 11.90, at Huntingburgh; least monthly, 2.48, at Logansport. 

Wind.-- Prevailin direction, southwest--A.of. E. A. H u t o n ,  La Faydte, 
director; C. F. R. kappenlbans, Sergead, Signal Corps, clsshtant. 

Tempcrature.-Hi hest monthly mean, 28.9, a t  Keokuk. lowest monthly 
mean, 11.2, a t  Larrafee; maximum, 64, a t  Keokuk, 11th; minimum, -27, at  
Fayette, 22d; greatest local monthly range, 81, at Qlenwood; least local 
monthly range, 66, at Maquoketa. 

h e n '  itation.-Qreatest, 8.80, at Grinnell; least, 0.98, at Larrabee. 
Vi~f-Prevai l ing direction, northwest.- G. M. Cha pel, Ser eant,' Sig. 

,tal Corps, Des Moines, in charge, Iowa Weather Crop iuL?etin L!micc. 

0 I N m A .  

0 IOWA WXATHER CROP BULLETIN SERVIUE. 

Temperature.-The mean Q mperature for the month was 2 above the nor. 
mal;  higheRt monthly mean, 37.8. a t  Oswe 0 ;  IoweRt monthly mean, 19.4, 
near Concordia; maximum, 79, at Englcwoo$ 9th and 80th; minimum, -22, 


